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(54) Photographic image processing apparatus 

(57) A film scanner includes: a film carrier having, 
an aperture for image reading, a film conveyor for con- 
veying a film on which image information in each frame 
has been recorded, to the aperture one frame by one 
frame of the film, and a communication device for 
receiving a control signal to control the film conveyor; an 
image reader for optically reading the recorded image 
information on the film; a controller for generating the 
control signal; and a first outputting device connected 
with the communication device for outputting the control 
signal to the film carrier. 
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Description 

BACKGROUND OF THE INVENTION' ^ 

The .present invention .relates to a .photographic 
image processing apparatus which, re'ads image* infor- 
mation recorded on a film' and displays aforesaid image. 
. , Recently, a photographic'jmage,prbcessing system 
in which an image photographed by means,, of a camera 
is converted to electronic .digital image data lias come to 
bei Used. In' such a system, if js common' that an object 
is phbtographed by means of a camera, devefoped f ilm 
\s read by means of a Scanner and converted to digital 
image data for storing. \ ' \ " 1 

On the" other hand, the form of 'developed film are 

"* vkribusl For example, the inbst common form* is J 135 
negative film, in which a film is returned from 'a photo- 
finishing laboratory in such "a manner that the film is cut 

\ every '6' frames (hereinafter, referrfed'to as a piece film). 
In "the case "of a J 135 reversal" film/ each" frame is 
mounted ^hereinafter, referred In 
addition, j in the Advanced i Phbtci' ^System recently 
announced, the developed film is returned from the lab 

. in which the. entire roll of film is wound in a carfridge 
(hereinafter, referf^d to as IX-240 long roll film). As 
described above, the type of fijms has been diversified. 
Accordingly, in the * photographic image processing 
apparatus which is one of the above-mentioned photo- 
graphic image processing system, an apparatus which 
complies with customers' requests siibh as "easy use 

. "and easy viewing in 'addition to cope with diversified 
photographic film. 

SUiyiMARYOF THE INVENTION c 

An objective of the present invention is to provide a 
"photographic image processing apparatus capable of 
J mage-processing effectivefy when i marge infbrmation is 
''/ read and to be displayed on a displaying means; if the 
1 type of .film is an IX-240 long roll film. /" \\ 1 ; * 

(1 ) The present 'invention is charabt6riiied^by a film 
scanner including: a film carrier having, an aperture 
for image reading,, a film'conveyor fbrxohveying a 
film on which image infbrmatipn has been recorded 
to form separated image frames to the aperture orie 
frame by one frame, of the filmland a 'cpmmunica- 
tion device for receiving a control signal to control 
. the film conveyor;, an imag§ reader" for optically 
^reading the recorded Tmage information on the film; 
, . a controller for .generating the .control signal; and a 
/. first.Qu^Duttihg deviqeconnected With the/bbrn^nuni- 
.cation device for outputtipg the control signaHo the 
film carrier.*. //// . / '/' \ * '.. ' 

Owing to;the constitution of the present'! inven- 
l 'i r tio.a* by providing iheiilm carrier with a comrnunica- 
// . tion function and a/film ' wjndihg function,' loading 
/ "property_.of . the cartridge"can be/ improved and 
^ipiage./ information processed "by_ a" ^rbdissing 
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means can effectively be displayed on a displaying 
' • " ■ means! - ' 'v..;-... 

(2) In the above : mentibned"dccasibn/the above- 
mentioned film carrier comprises : an aperture for 

5 reading an image and outputted data from the read- 
ing means is'Usedfor adjusting white balance when 
irradiating beam from a light-source of the above- 

' " - " mentioned reading means passes the aperture for 
the above-mentioned image reading under the con- 

io dition thsit the -aperture is hot covered by the film. 

Owing to the constitution of the present inven- 
tion, white balance can be taken prior to pre-scan- 
rilng utilizing a aperture formed on a film carrier for 
reading an image. Accordingly, the structure of the 

15 film carrier can be downsized and simplified. 

' (3) In addition/ when the film scanner is connected 

- ■ with' a peVsonal computer having' a displaying 

- ^ * means, the film scanner is characterized by reading 

a frame of a film retained'by the film cairrier by 
20 _ means of continuous pre-scanning and displaying 
: index image of frame image information read on the 
above-mentioned displaying means. 

Owing to the constitution of the present inven- 
tion, by pre-scanning the film continuously, frame 
25 image information read can be index-displaying on 
V ■ the displaying means.' 

(4)' In addition, when the film scanner is connected 
-'- i: witrra personal computer which is provided with a 
displaying means, an' operating means, and an 
30 - entire control means that displays photographic 
irrfage information and'cohtrols the entire operation, 
the film scanner forms a system as a photographic 
■ " image processing "apparatus es a whole. The 
' : above-mentioned entire control means sends a 
35 prescribed control instruction to the above-men- 
tioned scanner and' communicate information 
" directly with the above-mentioned film scanner and 
thereby communicates information between the 
1 control "means and the film carrier. 
40 ' ~ : ; Owing to the" constitution of the present inven- 
: tibri,' inforVriatibn -can be communicated between 
' - -'the control means and the film carrier and the scan- 
: / her is : not necessary" to be modified even when 
"specifications are modified. 
is '"' ' (5) In addition, the photographic' image processing 
1 apparatus has' ah ejection function \o drive the film 
( carrier so that a pa'rt of the carrier is protruded out- 

side the film scanner and to -stop the film carrier at 
a position where th6 cartridge carrbe replaced. 
'so i */ Owing to the 5 constitutibn of the invention, it is 
so convenient that the cartridge : can : be replaced 
while the film carrier is loaSed to the scanner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

r *'* " Fig. 1 is ; a block diagram showing ah electrical con- 
^ ""stitution example of tfre : pr6sfeht invehtib'ri. 
' : c - Figs 2$ arid 2(b) "ar^drawings showing a 'mechan- 
%: ' r Heal constitution fcxample of the present invention; 
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Fig. 3 is a block diagram showing an electrical con- 
stitution example of the carrier. . . .:. 

- Fig. 4 is aJlow chart showing an. operation of white 
balance adjustment. . - . jt 

• Figs. 5(a) - 5(f). are explanation drawings showing 
operation of white balance adjustment ; > ; 

Fig. 6 is a flow chart showing pre-;scanning opera- 
tion of the carrier. 

-Fig. 7 is a drawing showing an example of frame 
image displaying onto the CRT. , 

Figs. 8(a)-v8(c) t are explanation ^drawings showing 
-communication of signals of the present invention. 

Fig/9 is an explanation drawjng.of communication 
protocol pf the present invention. „ , r t 

figs 1 0(a) and 1 0(b) are drawings §howing the car- 
rier control instruction codes and return instructions. 

-Figs. 11(a) and_ 11(b) are explanation drawings of 
cartridge replacement - 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT . " . t - - 

Hereinafter, referring to-drawings, an embodiment 
of the Example of the present invention will be detailed. 

Fig. 1 is a block diagram showing aq example of an 
electrical block-diagram of the present invention. Figs. 
2(a), and 2(b) are drawings showing mechanical struc- 
ture of the example of the present, invention. In the 
embodiment the photographic image processjng appa- 
ratus comprises scanner section 30 which reads image 
information recorded on a film, personal computer sec- 
tion 60 which controls entire operation together with dis- 
playing image information and carrier 40 loaded onto 
scanner section 30. 

In Figs. 2(a) and 2(b), numeral 40 represents a film 
carrier (hereinafter, sjmply referred to as "carrier") which 
( houses a IX-240 long roll film (a film for an Advanced 
Photo System) and is inserted in a scanner. In the draw- 
ings, an external appe^rance.drawing of the carrier and 
.the status in which the carrier. is inserted into the scan- 
ner are shown. Aforesaid carrier 40 is.forraed into a car- 
tridge, as, shown in Fig : 2(a), §nd : comprises a data 
communication function and a film, winding. and rewind- 
; ing function. Numeral 30 represents a scanner, numeral 
31 .represents a carrier T insertion port provided in scan- 
ner 30. Numeral 32 4s ^a stage which loads carrier 40 
provided inside scanner, .30 and moves. 

. Numeral 41 represents a raqk formed on the side of 
carrier 40. Numeral 3,3 represents a pre-scanning driv- 
tpg gear (pinionV provided ^ insid£ scanner 30. The 
above-merrtioned^ra^ and,tbe .pinion^ constitjiite a rack 
and pinion gear. Numeral 34 represents a lamp illumi- 
nating eaqh/^rarjie j$ ^'ni.-rnpun^.-on scanner 30. 
Numeral 35 represents a mirror reflecting image infor- 
.mation whichis transmitted to v a (ilrri- by aforesaid lamp 
34. Numeraire represents a lens, cpnvergf^ reflected 
light beams *0W : afpre^id/n[rrort35. Nup^era) 37 repre- 
sents a CCD which {eceives^ttcaL^ by 
aforesaid lens 36 and which converts it to electrical sig- 



nal. The above-mentioned lamp 34 is provided for each 
of R, G and B..The CCD 37 is a.line CCD forjnonochro- 
matic color which receives color information corre- 
sponding to each pf R, G and B. Every time the film is 
5 \ fed by onVframe by a stepping motorfcolor information 
" isVead by art R irradiation", followed by reading of color 
J jnformatipnby a Glrradiation. Then, dolor information is 
read by a B* irradiation, after which aforesaid process is 
repeated";. .'""'"'*/ 
w . Ontq^carrier 40,. cartridge 42 housing a developed 
. . : filmis loaded so that" by means of a driving mechanism, 
, the film can,be fed one frame by one frame. Ah appara- 
tus shown in Fig. 1 is composed of scanner sectibn 30 
^ and^e/.spnal computer 60 which serves as .a control 
ts- . means. 'in trie scanner section, numeral 1 represents a 
.V-,^U;Vyhiph controls 'entire operation. RXp and TXD 
V .repreWrjt.a communication terminal for data cdmmuni- 
_»:Catioa which is.cprinected with'carrier 40, and they are 
. conpe^ted to CPU i . Numeral 2 represents an eiectrical 
20 /power! supply circuit '.which* supplies electrical power 
- .Ifrom the.AC. power source to each' circuit of scanner 
. , lsecjion.30.-and carrier 40, in which ~a switch SV for actu- 
ating aforesaid,' electrical power supply circuit 2 is pro- 
" J vided. SW1 represents a reset. switch. for resetting CPU 

Numeral 4 represents a data communication sec- 
tion which commuhicates,data with personal corhputer 
6CL iandsi .SC?1 'interface, is used. Numeral 37 repre- 
sents' a CCD which readsimage information from a film 
3cT and. to converts jt to electric signals. Numeral 5 repre- 
sents a CCD driver which drives aforesaid CCD 37. As 
CCD 37, a line CCD as shown in Fig. 2(a) is used. 
Numeral 6 represents ( an .ND converter circuit which 
converts an image signal read by CCD 37 into digital 
35 4 image.data. _ _ . . 

. .'.Numeral 34 represents a" lamp which irradiates a 
fllni* Numeral 7 represents a lamp driver which drives 
aforesaid lamp 34. Numeral 8 represents a first step- 
ping motor (SM1) which* drives the above-mentioned 
40 rack and pinion mechanism. Numeral 9 represents a 
, ^second, stepping motor which drives stage 32. Numeral 
JO jg^res.ents a stepping motor driver which controls 
* M.^.^^png.p^otors 8 and 9. ^ „ 

' -'T* Numeral 11 represents a first detecting circuit A 
45 . yvr\ich serines the position of a carrier. Aforesaid detect- 
; Jng f cfeuif 11 is Used forgetting initial position when car- 
- t .. rier\4jl js 'inserted into 'scanner 30. For example, a 

. ^photo-sensor is used. 
. . Jn per?onal.c6mputer. 60, numeral 20 represents a 
so bpU yvhich controls entire operation, and numeral 20a 
r§rjr^§ents. a 'memory which stores read image data 
prc^tdod/ih aforesaid CPU. 20 In aforesaid memory 
20a, c displayihg frame number of a film read .by a pre- 
sc^OQQr displayed op a.displaying means and resolution 
55 \ dra per one frame is ^.stored in i advanced •_ Numeral 21 
. .r.^pre^Qnts a "da^communication section for communi- 
ty 22 repre " 

1^ sente *an ' qpjerafiqn ^section which commands vari ous 
■*" n ' 2 tands of operation dh'CPU 20! : Por l fexample. a keyboard 
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and a mouse are used. Numeral 23, represents a video 
memory "which stores an image read from a/film. 
Numeral 24 representsja CRT ysed as a display means 
which displays image data stored in aforesaid "video 
memory. Operation of jhe Apparatus constituted as 
: above will now be explained.. , . :v _ , . . * 

- First, the constitution and operation. of carrier 40 will 
be explained..- r ? . .-•* ; t • 

. .... , Fig. 3 is a block diagram showing electrical consti- 
tution example of carrier 40.. :Due to a structure that 
aforesaid, unit is inserted i t ntp scanner.30,. carrier 40 is 
connected with, scanner 30 through , a-contact point so 
that power is ; supptied from scanner ,30. Jn Fig. 3, VDD 
and .GND are examples of aforesaid terminals. Jn Fig. 3, 
numeral 50 represents CPU-which controls entire oper- 
ation. Numeral 51 represents an oscillating circuit which 
.provides operation clock to aforesaid CPU 50. -Numeral 
52 represents a first-detecting circuit which -,sen_ses. film 
-perforations when : eachr.fr am e is fed. Numer^Sa/fipre- 
sents a second detecting circuit which detect^ .finish 
position of aiilm. Numeral 54 reprints .a jpiptor driver 
which receives a, control signal fronrCPU 50^. Numeral 
55 represents a. DC ; motor which is. driven. by aforesaid 
motor driver 54 for winding, and" rewinding the mil. film. 
RXD and TXD are communication terminals' whicH are 
connected with CPU 1 (see Fig. 1) inside scanner 30 for 
communicating information. Operation of an.apparatus 
constituted as above is explained as_follows. „ 

Namely, first, when carrier 40 in which cartridge 42 
is housed is loaded toscannej 30, the carrier-becomes 
a status as in Fig. 5(b) due to the initial position setting 
operation so that power is supplied to carrier 40. Due to 

- this, CPU 50 sends motor driver 54, a control signal for 
activating DC ( motor 55. As a result, a film^is tJhirust out 
from cartridge 42. The. film extends towards, th'e .Oppo- 
site end. The,,winding. spool, js rotated by means^of DC 
motor 55 for. winding the film. When the -first detecting 

-circuit 52 detects that the first frame j;eache$ 'a pre- 
scribed position, CPU. 50 completes. inltiaj^ettiqg oper- 
ation. When entering pre-scanning operation, £PU 50 
receives information such as set frame number from 
CPU 1 on the scanner side. First detecting cirqujt 52 
detects perforations of a film. CPU 50 Msejs.,QuJput by 
aforesaid detecting circuit 52 for controlling frame feed- 
ing operation from a frame position to. the next frame 
position. . . • ... , , .^ 3jr? 

{ 1), White balance adjustme/^t , : J, ; .V. 

* Fig. 4 represents a flow chart showing bperatipn for 
■; a wftite balance adjustment. Figs. 5(a) 5(f) ^^expla- 
nation drawings for.-.tfcje operation of whjt^bajance 
adjustment., Irj Figs. 5(a). - 5(c), !numeraM 1a/represents 
a photosensor as a detecting sensor. Numeral 37.repre- 
,sents a CCD, -and- numeral 3& represents an aperture 

- for reading an inyage, The operator. inserts a carrier from 
carrier ^osertion port 31. Photosensor which is^a/pTptect- 
ing sensor,- serves. -as a part. pi detecting rcircuit 11 
4et^GtS f whether-.or..nqt the carrier has beeq. inserted 



(S1). When photosensor 11a detects insertion of the 
r 1'faarfW, stepping motor 8 is activated so that carrier 40 
r return to the initial position' by means'of a rack and pin- 
" ion mechanism (S2). Whether or not there is output for 
5 *detection iJ by photosensor 1 1a is checked' (S3). When 
" photosensor stbps'outputting, it means that the carrier 
reaches the reference position. Therefore, CPU 1 stops 
carrier 40 (S4). Fig 5(b) shows the status in which car- 
rier 40 stops. In this status, the communication terminal 
70 ' of the cartridgels connected to scanner section 30. 

J Next, while carrier 40 stops operation, CPU 1 con- 
ducts communication confirmation (S5). This communi- 
" . cation ; confirmation' checks whether or ; not 
communication betweeri'carrier40' and scanner 30 is 
75 possible utilizing 'communication terminals RXQ and 
TXD (both the; carrier and the scanner provide them). 
/When communication is impossible, Message "impossi- 
/ ; ble" is displayed: When communication is possible, the 
'"7 3 operator presses' a pre-scanning start button on opera - 
26 ".' tibn section 22 on personal computer 60 for starting pre- 
scanning (S6). ' 

When the pre-scanning start button is pressed, this 

" information is sent to CPU 1 from data communication 
i; .section '21 through data communication section 4 on 
^ ^scannbr section 4. CPU 1 drives stepping motor 9 for 
stege driyinig and advances stage' 32 by a prescribed 
^ampunt (S7). Fig. 5(c) shows a status in which carrier 
40 advances by a prescribed amount and aperture 38 
forjmaae reading comes right above CCD 37. In this 
do status,^ tanip 34 is lit, CCD 37 is irradiated and output 
' from CCD 37 is read. Under this status'; 1 the adjustment 
of white balance of CCD 37. (lamp output adjustment 
and shading correction) are conducted (S8). Practically, 
optical information. 'data read by CCD 37 is communi- 
35' cated to CPU 20 on "personal computer 60 from data 
communication section 4 after aforesaid data is con- 
verted to digital image data in A/D conversion circuit 6. 
CPU 20 'receives data outputted from CCD 37 and oper- 
ates, white balance adjustment. As described above, 
40 according to the present invention, utilizing aperture 38 
for image reading, white balance can be adjusted prior 
to pre-scanning ^and the structure of the film carrier can 
be downsized arid Sirfiplified. c 

When the white balance adjustment is finished, 
45. \ CPU 1 activafes,siepping motor 9 to'retreat stage 32 by 
^prescribed amount ,to bring to the reference position 
(S9). Fig. 5(d) shows the status of the reference posi- 
tipri; Next, CPU 50 inside carrier 40 activates DC motor 
''' 55 "for^ automatic Loading (winding)' the fijm (S10). Fig. 
bo 5(e) , shows a status ih which a film' is wound: Fig. 5(f) 
shows. a status in^which the first frame of film image 
- . meets r aperture'3i^ for^ image reading' so that* an image 
can be read. In tfiis status, CPU 1 conducts pre-scan- 
, . ning (511).. _ \ " * 

/ (£) Pre-scanning , ^ : " ' 

f . J.' \ . f'*g - 6 js' a flow chart' showing dperation of pre^scan- 
"'ning of a carrier. Since IX-240 filrn (a film 'for Advanced 
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Photo jSystera) . comprises 40 frames jn maximum, 
frame number.'M which Is "subjected jto/p>.e-scannmg is 
inputted, from operation section 22.i>y the operator 
(S21). Next, check whether or. n"orpre : scanning i .^.con- 
ducted. Jf scanning.start is commanded 'from operation 
section 22, the mode beqbmes Xo f/ be '"pr^-sc^nning 
mode"(S22). ./ 
• ... In this case, f irst, . constant n is set to the initial 
value. 1 (S23). Next, chpck whether or. not. n is an odd 
number (S24). In the.case of the Advanced Photo Sys- 
tem, while repeating" scanning in. the ordinary direction 
and the/eversal direction, prescribecf.frame number is 
read with a. coarse resolution. If frame' number js*. odd. 
CPU 1 read frame image'information with CCD 37. while 
moving stage 32 to an ordinary direction (in the arrowed 
direction .in^Fig. 2(a)). by.- activating, stepping motor 9 
(S25)~ In this occasion, stage 32 moves. The image 
data read is sent to personal computer 60 through data 
communication section ,4. and^ stored in memory 20a 
inside CPU 20 (S26). Next, carrier 40 is wounded for 
one frame. . 

In Step S24* if the relevant frame is. even, CPU 1 
moves stage 32 toward the reverse direction (from right 
to left) so.that frame image Tnformatiph is read by CCD 
37 (S27). The image data read is senUb personal com- 
puter 60 through data . communication section 4," and 
housed in. memory 20a inside CPU 20 (S28)'. .When 
reading of one frame of frame image information is fin- 
ished, CPU 1 checks whether n = M, (S29)i When n = M, 
reading of all frames designated has been finished; pre- 
scanning is finished! When n*M, airframes have not 
been finished yet. CPU 1 activates stage 32'for winding 
one frame (S30). Next, n is renewed'by 1 (S31), fol- 
lowed'by returning to Step S4. Then, next readihg'of the 
frame will be started/By repeating thei above-mentioned 
operation, continuous pre-scanning is conducted using 
.an IX-240film. According to this embodiment; by.contin- 
uously pre-scanning the film, it is possible to index -dis- 
playing frame image, information" read on a display 
means.* . . . ; 

(3) Frame image display pn.theCRJ^ ' , 

£ After reading of f rsyrie image 3ata into memory 20a 
is finished, CPU 20 provides jndex r -display read frame 
image on the CRT 24. Fig. 7, is a drawing showing dis- 
play status of the CRT image. As shown in Fig. 7, nine 
frames are index-^spfayed per one image. 'Resolution 
of CRT 2^ is 480/(Q,t?y^40 dots (W). On the' cbhtrary, 
resolution qj framed [rrjage.j exposure displaced on ah 
index display "j^ considering' displayed area offief than 
an image !and gap~ inarms o^f. layout; about J 10 x 200 
dots, and reading resolution is 170 dpi. . . ' 

Conventionally, displaying of a frame on the display- 
ing section has been conducted by r an operator for each 
frame. In order to display a desired frame' *6n a display 
section from plgral frames, specifically if the .developed 
, iiim is^a neg'atfvVfilrn^skiii was Necessary for selecting 
"a relevant frame. Meaning why plural frames "are dis- 



played bh the display "section is as follows. Namely, in 
the case' orlliegative' fjlm, if is necessary to inform the 

" *. pperdtofwhid*! frarfte we want to regular-scan by con- 
verting Sftfresaid negative' film to "a positive image 

5 ~ prbmptly c In kddrtion, R is necessary to informihe oper- 
ator what kind of image ,: appea v rs on the index display. 
eveh^fhi3ugh"'the"feee may be small. In the case of the 
IX-240 long roll film, since a negative film is wound on a 
* cartridge; as in the status, images cannot be viewed. 

jo Therefor^, It is necessary- to show the operator what 
kind diimage is recorded promptly. However, if all of 40 

* frames which is'the recording frame numberbf the IX- 

- 240 are dispiayeb, the dimension of one frame become 
•tbo'smail'tb be practical. As a compromise between a 

75 de^ir'e^o" view-photographed frame imagedata as soon 

- as pbssible* : and a desire to display frame number with 
necessary "and 1 insufficient resolution at one time of 
opetratfoTvon ^ the 1 CRT asYhuchas possible, it was set- 

" -~ tled~th&t : 9 frames : of images "are displayed on a face as 
2o :% descftrjexj above. : 4 ' 

In this* way. iX-240"film has 40 frames in maximum, 
" airframes cannot "be'di splayed at one time of display. 
"Accordingly, CPU 20 controTs frame number by means 
of page. The relationship between page and frame is as 
25 follows:' ; , 

First page: 1 : - 9th frame 
Second page: 1 0 - '1 8th frame ■" " * 
Third page: 19. -27th frame- " ^ 

30 * Fourth page: 28 --36th frame' 

'] ' Rfthpage: 37 - 40th page * % 

v Duei'to that'CPU 20 causes CRT T 24-to display mes- 
s&gei information whicivselects desired page and that 

35 ' the dp'erator inputs desired page from operation section 
22?;' jndSjc 'itnage of the desired page is displayed on 
CRT 2'4. Incidentally, evetfif the above-mentioned pro- 
cecftirS is hot taken, by conducting scrolling operation, 
Tndek-imk^e may be caused -to be displayed from the 

40' /lirSt P£fge : successively: ~' * - v 

~" '(ij" Direct communication between the carrier and the 
"personal computer 

Vs ^ t ; The above-me'ntfoned embodiment exemplified a 
case in which the carrier and personal computer (PC) 
60 communicates information through scanner 30. 
However, in the present invention, direct communication 
between carrier 40 and personal computer 60 is possi- 

50 "bte.'"Rg. -8(a) - 8(c) show explanation drawings about 
'^OTr^rnunicatioh of signals; *- in '-which relationship 
fetv&en personal computer 60; scanner 30 and carrier 

1 6 Wo^feVhown/ln ordinary scanning, dueto each control 
' '^ihstructiort (A - X) from persbnaf computer 60 t personal 

55" : cbfnputer 60 controls scanner 30.' Due to that scanner 
,L ' 50 returns return instructions (a-x) to personal compu- 

'^^iS^OT.lTersbnarcbmputer 60 controls scanner 3'a. 

r : b^^jhe dbbve-mentioned control irwtruetidn "codes and 

^' ,,c "flKfeif ! Feturn instructions* cari ; be 'constituted using -4 bits. 
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For example, .control instruction code . "A" is "0000". 
Instruction code B |s., "000,1. Instruction code C is 
"0010". Similarly, the return Tnstructiohs can also be 
constituted using 4 bits. Among the iabove-mentioned 
control instructions, "X" represents a carrier control 
instruction. Due to a flow shown in Fig. 9, personal com- 
puter 60 cari~directly control carrier 40 while scanner 30 
does hot intervene. As a carrier controNnsfructibn code, 
for example, "1111 " is used. 1 " " 

First, the personal computer sends carrier control 
'instruction "X" to the scanner. To thfs,\yhen the scanner 
recognizes that this instruction "X",is a control instruc- 
tion, it returns a return instruction V that it does not 
.control thereafter to the,perspnal computer. Due to this, 

-.thereafter, direct communication, between the personal 
computer and the carrier bebomes possible. For exam- 
ple, if the personal computer sends "AA" which is a con- 
trol .instruction to the carrier, this,, control instruction is 
received by the scanner,' and aforesaid scanner sends 
this code to the.carrier as it is. Receiving this instruction, 
the carrier makes actions against this code. After finish- 
ing the action, the carrier returns the return instruction 

, : "aa" to this; action to the scanner as Lt Js. The scanner 
"returns the return instruction "aa" received to the per- 
sonal computer as it is. . .. 

Figs. 10(a) and 10(b) show carrier's control instruc- 
tion codes and carrier's return instruction. Both of the 
above-mentioned carrier control instruction codes and 
return instructions can, be constituted using 4 bits. For 
example, control code "AA"" represents an auto- loading 
execution instruction. "BB" represents winding by one 
exposure. "CC" represents instruction of retreating by 
t one exposure, "DD" represents taking .up executing 
instruction. "EE" represents a version number request- 
ing instruction. To the, contrary, with regard to return 
instruction . returned 'from the carrier, "aa" represents 
."finished, normally" information, "bb" represents "fin- 
.ished abnormally (time is over)" information and "cc" 
represents finished, abnormally (abnormal operation)". 
. In, order to restore the instruction .systerb to the initial 
status, the. restore instruction code, for example, "Q" is 
sent from the personal computer to the scanner. When 
receiving this instruction .code, the scanner returns the 
return instruction "q" to the personal computer. Herein- 
after, communication between, perspnaV computer 60 
and scanner 30 starts. As described above, 'owing to the 
present invention, communication between the personal 
computer and - the film carrier, as control means, 
-becomes possible.. Even when specifications are modi- 
fied, it is not necessary to change'the.scanger, 

.(5) Cartridge. loading , , r t ■ . t ; , 

Owing to the present invention, a cartridge can be 
replaced while loading the carrier on the scanner. Figs. 
11(a) and 11(b) are explanation drawings pf cartridge 
^ replacement.. When anjmage .is .read by means of pre- 
scanning, as shown ,in Fig/l.1(a)V.Cartridg© 42 is hidden 
inside scanner 30. To the contrary/when ejecting, as 



shown in Fig. 11(b), cartridge 42 is protruded from 
•scanner 30" due to ejecting function.' By opening the lid 
' * of the cartridge section of carrier 40 under a status as 
shown in Fig! 1 1(b),' cartridge 42 which has been loaded 
5* 1 is removed and a new cartridge can be loaded. As 
*' described above, owing to the present invention, it is so 
convenient to '"replace cartridges whilea film carrier is 
" loaded to the scanner. 

" In the above-mentioned embodiment, the scanner 
w ' section, and the personal computer section were sepa- 
rated. .However^, the /present invention is not limited 
thereto. The, scanner section and the personal compu- 
ter section may be' integral. 

is (1) As explained in detail so far, owing to the 
present invention/ in - a photographic image 
processing apparatus which optically reads the 
above-mentioned image information by means of a 
reading means while a film on which image infor- 

20' mation is recorded is loaded oh a film carrier and 
converts to an electrical signal wherein the above- 
mentioned film carrier is provided with a driving 
~'meansi which drives the film,* a driving source 
which provides driving force to aforesaid driving 

25 ' means, a film driving and controlling means which 
controls aforesaid driving source" and a communi- 
cation means, by communicating with the film driv- 
ing and controlling means of the above-mentioned 
film carrier through the above-mentioned communi- 

30 cation means and by providing the film carrier with 
a communication function and a film winding func- 
tion, loading property of the cartridge can be 
improved and image information processed by a 
processing means can effectively be displayed on a 

35 displaying means. 

(2) In the above-mentioned occasion, the above- 
mentioned film carrier comprises an aperture for 
reading an image and a white balance can be taken 
prior to pre-scanning utilizing the aperture, for read- 

40 ' " ing ari image, formed on the film carrier, by the use 
of "outputted data from the reading means for 
adjusting white balance when irradiated beam from 
4 the light source 'of the above-mentioned reading 
means passes the above-mentioned aperture for 

45 reading the image while the above-mentioned film 
does not cover the above-mentioned aperture for 
reading the image. Accordingly, the structure of the 
film carrier can be downsized and simplified. 
.(3) In addition, when the film scanner is connected 

so _ ,..'with a personal computer /having a displaying 
means, the film scanner reads 'k frame of a film 
retained by the above-mentioned film carrier by 
means pf continuous pre-scanning and displays 
/ _ index image of frame image information read on the 

55 ' ~ ' displaiyihg means and 'thereby pre-scans the film 
contihuoLTsly. As a result, framei image information 
, k _read can be index-displaying on the „ displaying 
means. ^ . 
" '(4) When the f ilrn scanner is connected with a per- 
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sonal computer which is provided with a displaying 
* means, an operating means. and,an entire.control 
means that displays. photographicjmage informa- 
. tion and controls the entire operation, .the film scan- 
ner forms a system, as a photoigraphic. image 
processing apparatus as a whole. The. above-men- 
tioned entire control means sends a prescribed 
control instruction to the above-mentioned scanner 
and communicate information ' directly with the 
above-mentioned, film scanner and thereby commu- 
nicates information between the control means and 
the film carrier. As a result the sca~nnens : not nec- 
essary to be modified even when specifications are 
modified . . 

(5) In addition, the photographic image processing 
apparatus has an .ejection function to drive the film 
.. carrier so that a part of the carrier Js protruded out- 
side the. film scanner and to stop the cartridge 
inside the above-mentioned f ilm carrier : at a position 
where the cartridge can be replaced. Due to that, it 
is so convenient that the cartridge can be. replaced 
while the fi]m carrier is loaded to the scanner. 

As described above, owing.tb.the present invention, 
a photographic image processing apparatus can be pro- 
vided which can effectively process an image when 
image information is read and.displayed on the display- 
ing means, if the type of film if an IX-240 long roll film. 

Claims v , : 

1. A film scanner comprising: . _\ 

(a) a film carrier comprising, 

an aperture for image reading, 
a. film conveying mean^ for conveying a 
film on which image information has been 
, . „ . recorded to form separated image frames 
to the aperture one frame bygone frame of 
the film, and. ]\ V, > 

. a communication means for receiving a 
/ [ control signal to control thefi.lm.ponveying 
. • ,"• means; 

(b) an image reading, means.for optically read- 
, . ing the recorded image information oh the film; 

..".*",, and ; ' , , */ . " . 1.. , 

(c) a first .outputting means connected with the 
r • communication, meah§ for o'utputting the con-' 

trol..agnal tp" ( thefilm par/ier. \ 

2. The film scanner" of claim. 1 further comprising a 
( .. moving means.for moving the image reading 
_ . means witj\ respect to the film carrier * 

3. "Thefilm scanner of claim V'furtfier ^comprising a 
r . . control means for generatingjtie control, signal. 
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*4. The film scanner of claim 3. wherein the control 
means generates ;'a control .signal to convey the film 
.. by one frame to the film carrier. 

5* Thk film scanner. pf claim 3. wherein the control 
means .controls, the moving means so that the 
image reading means scans the film and reads 
image information for one frame of the film. 

6.. .The film scanner of claim 5 further comprising a 
^ ' second outputting means for the image information 
" of saiid one frame of the film to a host side. - 

' 7.". TTTejflm" scanner of claim 1 further comprising a film 
carrier transporting me&hs for transporting the film 
carrier/ ' ' ' " T _ 

8. The fiim'scanner of claim 7, wherein the film carrier 
Vanspprting; means transports the film carrier from 
J 'a predetermmld position al : which 'image reading is 
conducted to' an ejecting position. ^ ■ * * 



9 r . The film sca'nnfer of claim 8, wherein at the ejecting 
position a part of the film carrier is protruded out- 
25 side the apparatus, and a film cartridge'.hqusing the 
film herein whichls loaded inside theJilm carrier 
can be replaced. ' ' " ~* ' 

10. The film scanner of claim I further comprising an 
30 v inputting means for receiving the control signal from 
/a hosit r * ' -'^ 

IT. A film carrier for use in a film scanner, comprising: 

35 ' (a) an aperture for image reading; • 

' * 1 j[b) a film conveying means for conveying a film 
"** on which image information has been recorded 
to form separated image frame^ to the iperture 
' one frame by one frame of the film; and 
4d\ ' (c) a communication means for receiving a 
? * ' control signal to control the conveying means. 

1 2.' line film carrier of cfaim 1 1 further comprising a film 
cartridge loading portion for loading a film cartridge 
45 e ' housing the film. 4 ' * 



13/ The film carrier of claim 12, wherein the film con- 
^ r% veying means conveys the film from the film car- 
" iridge* loaded in the film cartridge loading portion to 
the aperture for image reading; - 

14. The film carrier of claim 11 further comprising a 
driving force transmitting section for transporting 
the film carrier. 



50 



* \s. ^th£ *film carrier 6f r claim 14, wherein the driving 
c Horce transmitting; section is a rack provided on a 
r.s- c " m ^in^odyVf the film carrier. u l ' r - 1 *' * 
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1 6. A method for reading an image of a film in an image 
reading apparatus including: a film scanner loaded 
with a film carrier having therein an aperture for 
reading the image, a film conveying means for con- 
veying the film on which image information has 5 
been recorded to form separated image frames one 
frame by one frame to the aperture. and a corrtmu- 
nicating means for receiving a control signal to con- 
trol the conveying means; a displaying means; and 

a control means for controlling the f Nm;scani1er and w 
the displaying means, the method comprising the' 
steps of: * - * \ : • . 

■ ' ^ x,\ * 

(a) generating the control sighatifrom a control 
means;- _ _ * - * 5 - 

(b) communicating the control signal to the film 
carrier through the communication rfieans; 

(c) conveying the film by one frame to the aper- 1 
ture for image reading accordingjp tljfe control 

signal; ; ; - '^ ! 20 

(d) optically reading by an imaged reading 
means housed in the film scanner, the; image 
information recorded on the film conveyed to 
the aperture for image forming; arid 

(e) displaying the image information on tj?e dis- 25 . 
playing means. 

1 7. The method of claim 1 6 further comprising the step . 
of adjusting a white balance by reading an irradi- * 
ated light emitted from a light source by the image 30 ." 
reading means, before the step of conveying: the 

film to the aperture. ; "\- t •'/:■?} 

18. The method of claim 16, wherein'the step, of the - ; 
reading includes reading continuouslyjhe film and 35 
the step of the displaying includes inbtex-dispfaying v 
the image information continuously read for a plu- 
rality of frames onto the displaying means. 

' 40 
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